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ECE 431 HW 3 Solution

clear
close all
clc

Problem 1b)

T =1;
omega = [-pi:.0l:pi];
G = 1/T - 1/T*exp(-j*omega);

subplot(2,1,1)

plot (omega, abs (G))
title('IG{e~{j\omegal})|")
xlabel ('\ocmega')

axis tight

subplot(2,1,2)

plot (omega, phase (G))

xlabel ("\omega')
title('phase(G{e”{j\omegal}l)) ")
axis tight

IG(e)|
2 T 1 1 1 1 I ]
15} _
1} i
05} i
1 .l
3 % -1 0 1 2 3
w
phase(G(e'®))
1+ i
0
1k 4
1 1 1 1 1 1
-3 -2 -1 0 1 2 3
w
Problem 1¢)
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Omega = [-pi:.01l:pi];
H = j*Omega;

figure

subplot(2,1,1)

plot (Omega, abs (H))
hold c¢n

plot (omega, abs(G), ':")
title('"|H{\Cmega)|")
xlabel ("\Cmega')

axis tight

subplot(2,1,2)

plot (omega, phase (H) )

hold on

plot (omega,phase(G),':")
xlabel ("\Omega')
title('phase(H(\Omega))")
axis([-pi pi -2 2])
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Problem 1d)

clear Cmega
omega = [-pi:.0l:pi]:;
F = j*sin(omega)/T;

figure

subplot(2,1,1)

plot (omega, abs (F))

hold on

plot (omega,abs(H),':")
title('|F{e™{j\omegal})|")
xlabel ('\cmega')
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axis tight

subplot(2,1,2)

plot (omega, phase (F) )

hold on

plot (omega,phase (H),': ")
xlabel ('\cmega')
title('phase{F{e”{j\omega}}}")
axis([-pi pi -2 2}1)

IF (€'®)]
3 T T T T T T T
2+ 4
1F _
1 1 1 1
-3 -2 -1 0 1 2 3
W
phase(F(e®))
2 ) T T T T T T
1F ]
ar ]
At -
I7) 1 1 1 1 1 1
-3 -2 -1 1] 1 2 3
[01]
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ECE 431 HW 3 Solution

clear
close all
clc

Problem 3a) - Passband constraint

tdx

T = 1/(4*44.1e3);

fl = [-20e3:10:20e3];

HO =

mag_Hc _min .99./abs (HO) ;
mag_Hc max = 1.01./abs(HO);
plot (f1,mag Hc _min)

hold on

plot (f1,mag_Hc_max)

3y
clear T
T = 1/(8*%44.1e3);
fl [-20e3:10:20e3];
HO
mag_Hc_min = .99./abs (HO);
mag_Hc_max = 1.01./abs (HO);
plot(fl,mag_Hc_min,':')
hold on
plot(fl,mag Hc_max,':"')

wlz

clear T

T = 1/(1*%44.1e3)

f1 [(-20e3:10:20e3) ;
HO
mag_Hc_min = .99./abs (HO);
mag_Hc max = 1.01./abs(HO);
plot (fl,mag_Hc_min,':")
hold on

plot (fl,mag Hc max,':"')

xlabel ("f (Hz)")
ylabel ("[H c(f)|")

title('Passband Design Constraints')

T =

2.2676e-005

file:///C:/Users/Matt/Documents/Courses/ECE43 1 /hw3/html/hw3p3.html

1/T*2%exp (-J*2*pi*£1*T/2) .*sin(2*pi*£1*T/2) ./ (2*pi*fl);

1/T*2%exp (-3*2*pi*f1*T/2) . *sin (2*pi*f1*T/2) ./ (2*pi*fl);

1/T*2%exp (-j*2*pi*£1*T/2) .*sin (2*pi*£1*T/2) ./ (2*pi*fl);
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Passband Design Constraints
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